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EXECUTIVE SUMMARY

The SECOR International Inc. (SECOR) has completed construction at the Interstate

Pollution Control Site in Rockford, Illinois. Patrick Engineering Inc. (Patrick) has prepared this

report documenting the construction quality assurance performed and certified by Patrick. The

required testing and surveillance conducted and presented in this report is in accordance with the

requirements of the SECOR Construction Quality Assurance Plan.

INTRODUCTION

Patrick was hired by SECOR to perform Construction Quality Assurance (CQA) services,

for the construction of an engineered barrier at the Interstate Pollution Control Site in Rockford,

Illinois. Patrick activities consisted of overseeing the installation of the Flexible Membrane Liner

(FML), testing the compaction of the drainage layer and the compaction of the granular base

layer. The CQA was performed in general accordance with the Construction Quality Assurance

Plan dated June 1, 2006, as modified by the Engineer and Barrier Installation Construction

Specifications dated September 12, 2006. The modification effecting Patrick's CQA pertained to

the compaction requirements of the granular base layer and the drainage layer.

SCOPE OF WORK

Certification. The installation of the FML and compaction of the drainage layer and

granular base layer was performed under the CQA supervision of Patrick. A statement by the

CQA officer is included in Appendix A. A detailed description of the construction and

certification testing methods for the work certified by Patrick is included in the following sections

of the report.

Documentation of Construction Methods. The Construction Quality Assurance Officer

(CQAO) or designated representative was on-site during construction activities to monitor and

document the construction sequences. Daily summary reports were prepared to document the

construction progress, describe equipment and procedures used in the work, and summarize the

results of any tests that may have been performed. Copies of the daily summary reports are

included in Appendix B.

Material Testing. The materials used to construct the facility were tested in the field.

The results of the testing are summarized in the applicable sections of this report.



FLEXIBLE MEMBRANE LINER

Method of Construction. A 40-mil HDPE was used for the FML, which was placed over

the subgrade. The panels were deployed onto the subgrade with the orientation as shown in

Figure 1. Rolls of the geomembrane were deployed with the use of a rubber tire tractor with

forks to hold the spreader bar. An ATV and workers were used to position the panels to the

proper location and overlap. The rolls were pulled tight to remove wrinkles and sandbags were

used to secure the panel until seaming took place.

The seam was prepared by adjusting the panels for proper overlap and pulling the panels

to remove folds and wrinkles. Dust or dirt on the seam area was removed with use of rags. The

self-propelled fusion welder was then used to weld the seams.

Extrusions welds were performed to properly patch around monitoring wells, punctured

areas along panels, and for any repairs that were necessary to prohibit leakage from any portion

along the surface area.

Non-Destructive Testing. The entire length of each seam was nondestructively tested by

the air-pressure method. A Patrick CQAO continuously monitored the testing operations. The

record of each non-destructive test is included in Appendix C.

The air-pressure test consists of pressurizing the enclosed airspace between the double

seam to approximately 30 psi for a period of five minutes. A loss of pressure less than three psi

resulted in a passing test. No leaks were detected while testing the welded seams.

Upon completion of the extrusion weld a vacuum box test were performed. The vacuum

box test consisted of a vacuum held over the test area for a time period of five to ten psi. A

passing test results when no bubbles appear in the vacuum box after a test period of

approximately fifteen seconds. No leaks were detected.

Patrick was onsite during all fusion welding. Patrick observed all extrusion welds except

those performed on July 22, 2006. Per the SECOR project manager, Patrick was not required to

be onsite during the remaining extrusion welds performed. However, Patrick observed sufficient

non-destructive testing to meet the requirements of the specification.



Detective Testing. Samples of the welds were obtained at random locations selected by

SECOR. A 2-foot section of seam was removed form the selected locations. Coupons were then

cut from either end of the sections for field tests. The results of the field-testing performed are

presented in Appendix D.

One test failed, but a second coupon was cut immediately adjacent to the failed one and

the test passed. It appeared that the first sample might not have been placed properly in the test

device. Since the second test passed all field tests complied with the specifications.

DRAINAGE LAYER

Method of Construction. The Drainage Layer consisted of placing CA-16 over the FML.

The CA-16 was placed in one 6-inch thick lift and compacted.

Field Density Test. Field density test was performed to document the in-situ density of

the Drainage Layer. A nuclear density gauge was used to measure the field density of the

Drainage Layer in field. The nuclear density tests were performed in accordance with ASTM D

2933.

Due to the steepness of the north slope, no CA-16 was placed in this area. The CA-16

was replaced with a medium sand. As a result, no density tests were performed in this area.

The test locations and results are shown in Appendix E. All of the tests recorded

compaction greater or equal than specified 90%.

GRANULAR BASE LAYER

Method of Construction. The Granular Base Layer consisted of placing CA-6 over a

geotextile, which was placed over the Drainage Layer. The CA-6 was placed in one 6-inch thick

lift and compacted.

Field Density Test. Field density test was performed to document the in-situ density of

the Granular Base Layer. A nuclear density gauge was used to measure the field density of the

Granular Base Layer in field. The nuclear density tests were performed in accordance with

ASTM D 2933.



The test locations and results are shown in Appendix E. All of the tests recorded

compaction greater or equal than specified 90%.

CONCLUSIONS

Based on the results of the testing and the field observations the following conclusions

are apparent:

1. The installation of the FML and compaction of the drainage layer and granular base layer

meet or exceed the minimum standard as required by the specifications.

2. All field-testing was conducted in accordance with the requirements of the specifications.

P:\SECOR\Construction Report.doc



FIGURE 1

FML PANEL LAYOUT
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APPENDIX A

CQA OFFICER'S STATEMENT



CQA OFFICER'S STATEMENT

Patrick Engineering Inc. (Patrick) provided the Construction Quality Assurance for a portion of a
engineer barrier described in this report at Interstate Pollution Control Site in Rockford, Illinois.

All quality assurance activities performed by Patrick personnel were under the direct supervision
of the Construction Quality Assurance (CQA) Officer or his designated representatives, the CQA
Officers-In-Absentia (CQA-OIA). The activities undertaken by Patrick are documented in the
attached Construction Acceptance Report.

The CQA Officer designated four CQA-OIA who were onsite, as required, to oversee installation
of portions of the engineer barrier. The CQA Officer was not present because, in his
professional judgment, his presence was not required because the CQA-OIA had adequate
knowledge and guidance of the requirements of the CQA Plan.

The CQA Officer at the time of the project construction activities was Steve VanHook. In the
absence of the CQA Officer, Matt Breitenbach, Tom Winner, Jeff Deckard, and Marcin
Gliszewski were onsite serving as CQA-OIA. The CQA Officer assumes full responsibility for
all CQA related activities performed by Patrick at this site whether under his direct supervision
or at the direction of the CQA-OIA.

PATRICK ENGINEERING |LNC

Sphen Van Hook.
CQA Officer
Registered Professional Geologist
Illinois No. 196-000247
Expires March 31,2007

P:\SECOR\CQA Officer Statement.doc
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PATRICK
ENGINEERING INC. Daily Field Report

Project: 5ecof ILe-^eJial £6?A
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ENGINEERING INC. Daily Field Report
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ENGINEERING INC. Daily Field Report

PROJECT RD/RA Project, Interstate Pollution Control, Rockford
II

PROJECT# 20603.051-3

CLIENT SECOR International DATE 7/25/2006

WEATHER Partly Cloudy. 95° F. 0-5 MPH Winds from NW, humid

TIME LOG 09:30- 17:30 TOT. HRS. 8.0

VEHICLE 164 MILEAGE 198 PAGES

0930 - Departed Lisle.

1115- Arrived to job site in Rockford. Met Eric Rounder .from Secor. Discussed work progress and scope for today's
density testing. East side of the plot was already covered with 6" l i f t of CA-16, geotextile and 6"lift of CA-6.

Checked with Secor established density criteria. Per Secor every 6" l i f t of CA-16 and CA-6 needs to meet 909r of
Proctor density.

1 130 -Conducted density testing on CA-16 placed at the center of the plot. Conducted density testing on CA-6 placed at
the east side of the plot and in the end of the day in the center of the plot.

Surveyed testing locations during each test using handheld GPS Garmin V to conform proper testing coverage.

1515 - Demobilized form the job site and traveled back to Lisle office. Unloaded supplies and secured Troxler in the
closet.

1700- Completed daily field report. Density testing data are submitted in separate report.

n Gliszewski

Geo-Environmental Engineer

C:\DQCuments and Settings\mhreitenhach\Local SettingsVTemporary Tniernet Files\OLK7\Rockiord DFR 0725Q6.doc



ENGINEERING INC. Daily Field Report

PROJECT RD/RA Project, Interstate Pollution Control, Rockford
II

PROJECT # 20603.051-3

CLIENT SECOR International DATE 7/28/2006

WEATHER Partly Cloudy. 95° F, 0-5 MPH Winds from NNW, humid

TIME LOG 09:30-17:30 TOT. HRS. 8.0

VEHICLE 164 MILEAGE 198 PAGES

0930 - Departed Lisle. Picked up supplies (flags, 5 gal buckets, spray paint).

1115 - Arrived to job site in Rockford. Met Eric Rounder and Ken Smith. Discussed work progress and scope for
today's density testing.

1130 - Conducted density testing on CA-16 placed on the west end of the plot. Conducted density testing on CA-6
placed at the center of the plot and the west end of the plot. Surveyed testing locations during each test using handheld
GPS Garmin V to conform proper testing coverage.

Collected samples of CA-16 and CA-6 for possible laboratory Proctor density testing.

1430 - On the north side of the plot steep slopes were covered with light brown medium sand. CA-16 stone material
would slide down on HOPE line to the toe of the slope. Per SECOR there is no need to perform density testing on the
slopes.

1500 - Demobilized form the job site and traveled to Lisle office. Unloaded supplies and secured Troxler in the closet.

1700- Completed daily field report. Density testing data are submitted in separate report.

Martin Gliszewski

Geo-Environmental Engineer

C:\Documents and Settings\mhreitenbach\Local SettingsYTemporary Internet Files\OLK7\Rockford DFR 072806.doc
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NON-DESTRUCTIVE TEST RESULTS



Fz/i>^-J/»jr-4 /
ENGINEERING INC.

NON-DESTRUCTIVE TESTING FORM

PROJECT NAME Setf>r- £c=>^r>.*t CO A INSPECTOR "for* *'».«« c/> DATE "f^^6

PROJECT NUMBER ~ 3 & 0 ~. o Ff

SEAM
NUMBER

PZ - p>£

f'/W
?-'V/»-/*

p/jyp^
f*/w
f'";r^
pl%».
P%
Fr/r?
P ̂ /,4

t 'Vfis

SEAM
LENGTH

13'

?z'

12 '

5-'

;^'

TESTER
INITIAL

AIR PRESSURE

PRESSURE

START

3o

^o

_?o

3*

3"

^s
?o

^0

"-. *">

3»

J«

END

A^

.?o

Jto

^0

5.^

?- ,-.

*3 •">

7 ''?

3^

Z*

3.

W-

4

<j>

f
^>

^
^-

/

4>
t
*

TIME
DURATION

5-v*,-^

5>^,.
^"- :'.••

S^.>.

5^:-..

5^-,,.

5^-,

5-.--,

.'" [-n i'».

^"^ .-. .

,̂.',,

PASS/FAIL

r
p
r
F
pr

f

«f

P

f

P

f

VBOX
PASS/FAIL

PAGE / OF /

LOCATION/COMMENTS
SHEA-R-ppr-

ref: \sp\m\forms\non-destruct form.doc



I |P!ATPIf CfC ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^HflENGINEERING INC.

NON-DESTRUCTIVE TESTING FORM

PROJECT NAME SECOR Remedial CO A INSPECTOR JWD DATE 7-21-06

PROJECT NUMBER 20603.051

SEAM
NUMBER

P4/P5

P4/P2

P4/P3

P8/P4

P7/P2

P7/P8

P7/P8

P5/P8

P3/P2

P1/P2

P2/P4

P1/P3

P1/P3

P3/P1

P3/P1

SEAM
LENGTH

291

18

312

24

24

27

27

51

8

27

135

27

39

195

12

TESTER
INITIAL

AIR PRESSURE

PRESSURE

START

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

END

30

30

30

30

30

30

30

30

30

28

29

29

30

30

30

+ /-

0

0

0

0

0

0

0

0

0

2

1

1

0

0

0

TIME
DURATION

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

PASS/FAIL

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

VBOX
PASS/FAIL

PAGE 1 OF 4

LOCATION/COMMENTS
SHEAR ppi



ENGINEERING INC.

PROJECT NAME

NON-DESTRUCTIVE TESTING FORM

SECOR Remedial COA INSPECTOR JWD DATE 7-21-06

PROJECT NUMBER 20603 .05 1

SEAM
NUMBER

P23/P22

P3/P22

P23/P3

P23/P24

P24/P3

P24/P25

P25/P3

P25/P26

P26/P3

P26/P27

P27/P3

P28/P27

P28/P3

P28/P29

P29/P30

SEAM
LENGTH

12

21

18

5

30

5

30

4

30

4

27

3

78

4

27

TESTER
INITIAL

AIR PRESSURE

PRESSURE

START

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

END

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

+ /-

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

TIME
DURATION

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

PASS/FAIL

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

VBOX
PASS/FAIL

PAGE 2 OF 4

LOCATION/COMMENTS
SHEAR ppi



1 1 PATRICK ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^•lENGINEERING INC.

NON-DESTRUCTIVE TESTING FORM

PROJECT NAME SECOR Remedial COA INSPECTOR JWD DATE 7-21-06

PROJECT NUMBER 20603.051

SEAM
NUMBER

P3/P5

P6/P5

P6/P9

P9/P5

P9/P10

P10/P5

P9/P11

P10/P11

P10/P11

P10/P11

P5/P10

P21/P17

P21/P18

P21/P19

P20/P19

SEAM
LENGTH

198

33

15

138

21

90

84

90

9

252

216

18

21

39

30

TESTER
INITIAL

AIR PRESSURE

PRESSURE

START

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

END

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

+ /-

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

TIME
DURATION

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

PASS/FAIL

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

VBOX
PASS/FAIL

PAGE 3 OF 4

LOCATION/COMMENTS
SHEAR ppi



Fz/f.V^r/f»-f^
ENGINEERING INC.

NON-DESTRUCTIVE TESTING FORM

PROJECT NAME SECOR Remedial COA INSPECTOR JWD DATE 7-21-06

PROJECT NUMBER 20603.051

SEAM
NUMBER

P20/P19

P20/P19

P19/P18

P19/P18

P19/P18

P13/P14

P11/P13

P11/P13

P11/P13

P13/P14

R7

NE
WELL

SEAM
LENGTH

12

156

120

24

30

27

6

246

10

24

-

-

TESTER
INITIAL

AIR PRESSURE

PRESSURE

START

30

30

30

30

30

30

30

30

30

30

-

-

END

30

30

28

30

30

29

30

30

30

30

-

-

w-

0

0

2

0

0

1
0

0

0

0

-

-

TIME
DURATION

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

5 min.

-

-

PASS/FAIL

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

-

-

VBOX
PASS/FAIL

PASS

PASS

PAGE 4 OF 4

LOCATION/COMMENTS
SHEAR ppi



APPENDIX D

DESTRUCTIVE TEST RESULTS



I ̂ PATRICK ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^BENGINEERING INC.

DESTRUCTIVE TEST LOG

PROJECT NAME SECOR Remedial CO A INSPECTOR JWD

PROJECT NUMBER 20603 .05 1

DATE 7-21-06

PAGE 1 OF 1

MATERIAL TYPE HOPE THICKNESS 40 mil MIN. PEEL 65 DDi (fusion) NUN. SHEAR 81 ooi
52 ppi (extrusion)

DESTRUCTIVE
SAMPLE
NUMBER

DS-1

DS-2

DS-3

DS-4

Extrusion
Weld

* Retested
second
coupon from
same
destruct
sample.
Retest
Passed

DATE OF
WELD

7-19-06

7-19-06

7-19-06

7-19-06

7-21-06

WELDI
NG

TECH.
INITIAL

S

PANEL
NUMBERS

P1/P3

P5/P10

P14/P16

P4/P8

MACHINE
TYPE&#

2-15685

2-15685

2-15685

2-15685

MX447

LOCATION PEEL TEST, ppi

69/1
09

1097
94
1137
93
1097
49*
1017
120

1027
130

PASS/
FAIL

PASS/
SHEAR TEST, ppi ™ £

PASS

PASS

PASS

PASS

PASS

130

93

110

102

151

118

104

106

115

PASS

PASS

PASS

PASS

PASS
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NUCLEAR DENSITY SUMMARY



EEH2SI1
NUCLEAR DENSITY TEST DATA EMSIIMEEFHIMB INC.

Project: RD/RA Proiect . Interstate Pollution Control . Rockford, IL Job No: 20603.051-300

Client: SECOR International Inc. Date Tested: OJ l^S^IO^

Inspector: Martin Gliszewski Page: _/ of

Density Standard: 2,5^U") Moisture Standard: -^Slf Meter No.: /3£'/

Test
No.

1

3

3
k
5-

^n-
8
7
1*

Elev.
Lift

Thick.

/•i/ 1 Ab \ y\
•• " i • (i
z" J

(?''
£"

&*

c
6"
-6'1

6"

Location

GPS .v9* £*•!(•>•
(qp$ o^ <"^ • ?^

69?- CA- /^
QOft (^X) . //"

Of? c>\ -)6
/oo ^--/^
/O/ r/r-O-fS

/ot C4--06
/o 3 ^>! 06"
/o^ ^- -06

TEST DATA

Test No. 8 9
Soil No. CA- '

'• 4 -•t A • r>

Probe Depth, in. 4
Time Interval, min.

Aver. Density Count

Aver. Moisture Count 53 SD 97-
Density Ratio 1,51V / I2S
Moisture Ratio 0 076 OOTS,

Wet Density, pcf

Weight of Water, pcf 2-9 31 . a
Dry Density, pcf 101.$ (02.0 IOQ| DM
Moisture Content, % 3,1 3.0 6,2.

Control Density, pcf ft.e 9*.
Opt Moisture, %

% Compaction 10,2. ftj
Results r T T 'P
P: Test Passed F: Test Failed R: Retest of Failed Area

o:\basefile\forras\nukeform.doc



Iz/iV^r/wr^
NUCLEAR DENSITY TEST DATA EIMOIIMEERIMO IMC.

Proiect: RD/RA Project . Interstate Pollution Control . Rockford. IL Job-Nct; 20603.051-300

Client: SECOR International Inc. feate Tested: TV^JT/O/^"
-- - pJ '!

Inspector: Marcin Gliszewski Page: ^/- of L

Densitv Standard: Zy^'b Moisture Standard: fcxlw, Meter No. / 3 > ^

Test
No.

//

11

/*>

Ifr

/T

K
IT-

Elev.
Lift

Thick.

^'

C

6"

£'•
C"
£"
C"

Location

IDS' £-4 - 06

/o^ C A - O &
loj- c* • -oc

/o $ CA . o£

/o? CA - Q&
//t) CA - ®6
III CA • 0(>

vl

t
MD

THST DATA

Test No. /2 IS
Soil No. C A - 6 CA -6 (/) CA-&
Probe Depth, in. 4 4 4
Time Interval, min.

Aver. Density Count 2? fr
Aver. Moisture Count 83 93
Density Ratio l.vfc
Moisture Ratio bM>_
Wet Density, pcf in ** t&.l
Weight of Water, pcf &.0 7.0
Dry Density, pcf '2/9
Moisture Content, % £.0 -4
Control Density, pcf

Opt. Moisture, %

% Compaction

Results

P: Test Passed F: Test Failed R:Retest of Failed Area

o:\basefife\fonns\nukeform. doc



E£5JzZH23
NUCLEAR DENSITY TEST DATA EIMBIMEERIMS IMC.

Project: RD/RA Project . Interstate Pollution Control . Rockford. IL Job No: 20603.051-300

Clienf SECOR International Inc \ Date Tested: 07"/<?8/O£

Inspector: Marcin Gliszewski Page: / of 2.

Density Standard: 9S^ Moisture Standard: o^V^ Meter No.: 23&/J

Test
No.

/

I

3
u
g~

£>'
7-
£
9
/o

Hev.
Lift

Thick.

£"

&'•

G "

£"
6"
c*
& "
€ "
6"
6"

Location

&?*> ./AS Mu.L Scup/ £&-/)2.

jlk I^LlL f-^ST 6f£~M'f

^^S- / /6

G/'S- //7-

<^S^ //%

^7f> //<?

- tf 0

- /2/
/££
l& — — •

-£*- -/^A-

TEST DATA

Test No. 10
Soil No. Cfi-K CA-I& CA-1&
Probe Depth, in. <*• f f
Time Interval, min.

Aver. Density Count top 2m 4^7^ C

Aver. Moisture Count te / 96
Density Ratio o,n o. .838
Moisture Ratio 0,1V O.lfr
Wet Density, pcf

A*. /CD? I().B

•9Weight of Water, pcf 2.5 7.0 8
Dry Density, pcf 132 Z
Moisture Content, % 2 ,9 £.3
Control Density, pcf rn ns MS 12 9,
Opt Moisture, % A///J- 6 a 6
% Compaction IQL.9 /OO. / f5..

Results P f
P: Test Passed F: Test Failed R.Retest of Failed Area

o:\basefiTe\fonns\nukeform.doc



.f ,,. ,

i=7±\i=yMM
NUCLEAR DENSITY TEST DATA EMsiiMEEniiMQ INC.

Project- RB/RA Proiect. Interstate Pollution Control. Rockford. IL Job No: 20603.051-300

Client: SECOR International Inc. Date Tested: ^JZB [<>&

Inspector: Marcin Gliszewski Page: 2. of £

Density Standard: /£~43 Moisture Standard: 6X~V- Meter No. 2. "3^^

Test
No.

//

IL
I2>
/4
}?r
l£
11-
/6
iq

2®

Hev.
Lift

Thick.

c
6"
C"
&
C

&"
c"
€"

Ĉ"

Location

£,?$- IHt-
-izf
~ n c
-121
- J?8
- 129
-/io
~ / s y
- 131
-'33

TEST DATA

Test No. it /3 /r 16 '6 Zo
SoU No. C4-&
Probe Depth, in.

Time Interval, min.

Aver. Density Count Zloi 208
Aver. Moisture Count L/? 99 99 89 /O? /o6 98
Density Ratio o 08%
Moisture Ratio 0 07.5" 0. i
Wet Density, pcf »3 r KM
Weight of Water, pcf o ?. v-
Dry Density, pcf 9*9 13 v 2.
Moisture Content, % ST.?- £"0 5;?
Control Density, pcf /Hs"
Opt. Moisture, % 9.. e. 8.6
% Compaction w.e (x^.O /d. i IOL.& '0(f.O

Results T t
P: Test Passed F: Test Failed R:Retest of Failed Area

o:\basefile\foniis\nukefonn.doc


